Introduction {#sec1-1}
============

β-Thalassemia major is considered the commonest hemoglobinopathy in the Mediterranean area particularly Egypt with an estimated carrier rate of 9-10.2% \[[@ref1]\]. Registered cases of homozygous β-thalassemia in big centres of Egypt in 2006 up to Sept 2007 (n = 9912) \[[@ref2]\]. From about 10,000 registered β-thalassemia cases and more than 20,000 non-registered cases; 95%of them are β-thalassemia major, and 5% are thalassemia intermediate or haemoglobin H disease \[[@ref3]\]. β-thalassemia is a chronic condition, which put the huge psychosocial burden on the patient and his family \[[@ref4]\], \[[@ref5]\]. It is also considered a major health problem for the Public Health System of any country due to high expenses of treatment involving regular blood transfusions, iron chelation, frequent hospitalization and general medical follow up; that creates a burden not only on the health system but also on the affected families and their children, who become more liable to emotional, social, psychological and behavioural problems \[[@ref6]\], \[[@ref7]\]. The chronic illness usually affects the progress of growth and development. The chronic illness, treatment requirements, frequent hospitalisation and surgery, when necessary, all increase worries about physical appearance, interfere with the process of gaining independence and healthy relationships with parents and friends. Also, developmental issues complicate the children and adolescents' capability of being responsible for managing their illness \[[@ref8]\]. The drawbacks of the disease in many aspects of life become strongly evident during the school age and adolescence when children ask for independence \[[@ref9]\] \[[@ref10]\]. It has been related with psychosocial aspect and a significant negative effect on areas of school functioning because of the likelihood of physical deformity, growth retardation and delayed puberty besides the difficulty of management (such as regular transfusion and time-consuming iron chelation treatment) \[[@ref11]\], \[[@ref12]\].

This study was designed to assess the psychosocial burden and the adaptive functioning in children with β-thalassemia major. It is hypothesised that these patients will have higher psychosocial problems that may affect the adaptive functioning.

Subjects and Methods {#sec1-2}
====================

A case-control study was done on 50 transfusion dependent β-thalassemia children compared with 50 normal children as controls, matched for age and sex recruited from the outpatient haematology clinic of El-Demerdash pediatric hospital-Ain Shams University and Child Health Clinic and Pediatric Neurology Clinic in Centre of Medical Excellence in National Research centre. Vineland Adaptive Functioning Scale was used to assess the adaptive functions; while the Pediatric Symptom Checklist (PSCL) was used to assess psychosocial morbidity. Written informed consent was taken from all patients' parents before enrollment in the study and after full explanation of their role in the study. The consent was approved by The Ethical Committee of The National Research Center and Ain Shams University under the registration number (16358).

All children in the patient and control groups were subjected to the following measures:

1\. Vineland Adaptive Behavior Scales: Children's behaviours and ability to function adequately in the environment are measured using the Vineland Adaptive Behavior Scales, Arabic version \[[@ref13]\], \[[@ref14]\]. It is frequently used to measure, social profile and social-emotional skills. This test includes four items: Communication, Socialization, Daily Living Skills and Motor Skills (used for children below 6 years). The Vineland scale uses a semi-structured interview technique and can be administered by a trained interviewer to the guardian. The items that guide the interviewer on the survey form are shown in developmental sequence. The interviewer begins with items that correspond to mental or chronological age and establishes a basal and ceiling score before concluding the interview. Every item is calculated to know whether the individual performs the activity described: 2 = yes, the behaviour is usually performed; 1 = sometimes or partially; and 0 = no, the behaviour is never performed. The mean total score, according to the Arabic version, was classified as low adaptive behaviour (≤ 69), below average (70-84), average (85-115), above average (116-130), and high adaptive behaviour (≥ 131).2. The Pediatric Symptom Checklist-17 (PSC-17): is a psychosocial screen designed to facilitate the recognition of cognitive, emotional, and behavioural problems so that proper interventions can be started as early as possible. The PSC-17 is composed of 17 items that are rated as "Never," "Sometimes," or "Often" present. A value of 0 is assigned to "Never", 1 to "Sometimes," and 2 to "Often". The total score is calculated by adding together the score for each of the 17 items. Items that are left unanswered are omitted (i.e., score equals 0). If four or more items are left unanswered, the questionnaire is considered invalid. A PSC-17 score of 15 or higher suggests the presence of major behavioural or emotional problems. To identify which type of mental health problems are present, fix the 3-factor scores on the PSC: γ The PSC-17 Internalizing Subscale (Cutoff 5 or more items), the Attention Subscale (Cutoff 7 or more items), and the Externalizing Subscale (Cutoff 7 or more items) \[[@ref15]\].

Data were analysed using Statistical Program for Social Science (SPSS) version 20.0.

Quantitative data were described as mean± standard deviation (SD). Qualitative data were described as frequency and percentage.

Non-parametric data was represented by median and range. Data were analysed to test statistically significant difference between groups.

1\. For quantitative data (mean ± SD), student t-test was used to make a comparison between 2 groups.2. For qualitative data (frequency and proportion), the chi-square test was used.3. The correlation coefficient was done to test the association between variables.

P is significant if ≤ 0.05 at a confidence interval of 95%.

Results {#sec1-3}
=======

The study included 50 thalassemic patients, 25 males and 25females, with age range 5-17 years, their mean age was 11.05 ± 3.8, 30% of cases had mongoloid facies and 46% had hemosiderosis. The control group included 50 subjects age and sex matched. Most of the subjects were from the middle social class. Socio-demographic and clinical criteria of the participants are shown in [Table 1](#T1){ref-type="table"}.

###### 

Demographic and Clinical Characteristics Data of thalassemic patients and Control Children

  Parameter                Patients Frequency of Mean ± SD   Controls Frequency of Mean ± SD   P
  ------------------------ --------------------------------- --------------------------------- ---------------------------------------
  Sex                                                                                          
   Male                    25 (50%)                          25 (50%)                          1.00
   Female                  25 (50%)                          25 (50%)                          
  Patient Education                                                                            
   Uneducated              4 (8%)                            2 (4%)                            
   Read and Write          8 (16%)                           8 (16%)                           0.69
   Educated                38 (76%)                          40 (80%)                          
  Social Standard                                                                              0.002[\*](#t1f1){ref-type="table-fn"}
   Low class               17 (34%)                          14 (28%)                          
   Middle Class            33 (66%)                          25 (50%)                          
   High class              \-\--                             11 (22%)                          
  School Performance                                                                           
   Poor                    18 (36%)                          14 (28%)                          0.203
   Average                 22 (44%)                          18 (36%)                          
   Above average           10 (20%)                          18 (36%)                          
  Current schooling                                                                            
   Yes                     14 (28%)                          50 (100%)                         0.000[\*](#t1f1){ref-type="table-fn"}
   No                      36 (72%)                          0                                 
  Previous bone fracture                                                                       
   No                      26 (52%)                          42 (84%)                          0.001[\*](#t1f1){ref-type="table-fn"}
   Yes                     24 (48%)                          8 (16%)                           
  Bone Aches                                                                                   
   No                      10 (20%)                          44 (88%)                          0.001[\*](#t1f1){ref-type="table-fn"}
   Yes                     40 (80%)                          6 (12%)                           
  Growth Retardation                                                                           
   No                      29 (58%)                          44 (88%)                          0.001[\*](#t1f1){ref-type="table-fn"}
   Yes                     21 (42%)                          6 (12%)                           
  Chelation Therapy                                                                            
   No                      2 (4%)                            \-\--                             \-\--
   Yes                     48 (96%)                                                            
  Ferritin level           3612.4 ± 2410.2                   142.4 ± 69.6                      0.000[\*](#t1f1){ref-type="table-fn"}
  Hemoglobin               7.79 ± 1.28                       12.43 ± 1.05                      0.000\*

Highly significant test p \< 0.01.

Comparison of adaptive behaviour scores between cases and controls are shown in [Table 2](#T2){ref-type="table"}. There is a statistically significant difference between the two groups in the total adaptive behaviour score and the communication subscale score. All the mean values of adaptive behaviour for cases and controls were within the average degrees, 38% and 24% of thalassemic patients had below average scores in communication and daily living skills respectively, while only 8% had below average social skills.

###### 

Comparison between cases and controls as regard to adaptive behaviour mean scores and PSCL variables

                                  Group      N        Mean     Std. Deviation   T-test   P
  ------------------------------- ---------- -------- -------- ---------------- -------- ---------------------------------------
  Communication                   Patients   50       86.10    22.81            -3.878   -.000[\*](#t2f1){ref-type="table-fn"}
  Controls                        50         100.28   12.17                              
  Daily life activity             Patients   50       96.60    14.34            -1.771   0.080
  Controls                        50         100.82   8.85                               
  Social                          Patients   50       103.12   13.75            0.529    0.598
  Controls                        50         101.90   8.74                               
  Total Adaptive behavior Score   Patients   50       95.24    12.04            -2.693   0.008[\*](#t2f1){ref-type="table-fn"}
  Controls                        50         101.02   9.25                               
  Attention PSCL                  Patients   50       3.22     2.10             3.68     0.000[\*](#t2f1){ref-type="table-fn"}
  Controls                        50         2.02     0.93                               
  Internalization PSCL            Patients   50       1.72     1.99             1.529    0.13
  Controls                        50         1.26     0.77                               
  Externalization PSCL            Patients   50       1.58     1.77             -1.33    0.18
  Controls                        50         1.98     0.96                               
  Total PSCL                      Patients   50       6.54     4.41             1.88     0.06
  Controls                        50         5.26     1.9                                

Highly significant test p\<0.01; PSCL: Pediatric symptoms checklist.

Results from the PSCL revealed no significant difference between mean scores of children with thalassemia and controls (p = 0.06). A score of attention domain was significantly higher in children with thalassemia (p = 0.000). Internalising behaviour was the most prevalent as it was detected in 10% of the patient group.

[Table 3](#T3){ref-type="table"} is showing the correlation between adaptive behaviour scores and some studied clinical variables. Total adaptive behaviour score showed a significant positive correlation with the age of disease onset, while the social score had a positive association with patient education, school performance and age of disease onset. Daily life activity score had a significant positive association with age, the frequency of bone fractures and growth retardation.

###### 

Correlation between adaptive behaviour scores and clinical variables (showing Correlation Coefficient)

                                             Communication   Daily Life Activity                     Social                                  Total
  ------------------------------------------ --------------- --------------------------------------- --------------------------------------- ---------------------------------------
  Age                                        -0.114          0.294[\*](#t3f1){ref-type="table-fn"}   -0.115                                  0.006
                                                                                                                                             
  Sex                                        -0.017          0.141                                   0.024                                   0.057
                                                                                                                                             
  Patient Education                          0.103           0.150                                   0.287[\*](#t3f1){ref-type="table-fn"}   0.226
                                                                                                                                             
  Social Standard                            0.192           -0.017                                  0.177                                   0.185
                                                                                                                                             
  School Performance                         0.173           -0.083                                  0.342[\*](#t3f1){ref-type="table-fn"}   0.202
                                                                                                                                             
  Age of Onset                               0.193           0.211                                   0.280[\*](#t3f1){ref-type="table-fn"}   0.318[\*](#t3f1){ref-type="table-fn"}
                                                                                                                                             
  Duration of Illness                        -0.171          0.172                                   -0.222                                  -0.122
                                                                                                                                             
  Duration of Chelation Therapy              -0.186          0.165                                   -0.235                                  -0.140
                                                                                                                                             
  Growth Retardation                         -0.025          0.355[\*](#t3f1){ref-type="table-fn"}   -0.183                                  0.054
                                                                                                                                             
  Frequency of Bone Fracture                 0.138           0.332[\*](#t3f1){ref-type="table-fn"}   -0.050                                  0.202
                                                                                                                                             
  The frequency of Blood Transfusion /year   -0.170          -0.115                                  0.219                                   -0.074
                                                                                                                                             
  Ferritin level                             -0.013          0.148                                   0.078                                   0.082

Significant at p \< 0.05. level.

Correlation between psychological variables and clinical variables are presented in [Table 4](#T4){ref-type="table"}. There was a significant positive association between internalising behaviour and the age, duration of illness and duration of chelation therapy.

###### 

Correlation between psychological variables and clinical variables (showing Correlation Coefficient)

                                         Internalization                         Externalization   Attention   Total
  -------------------------------------- --------------------------------------- ----------------- ----------- --------
  Age                                    0.401[\*](#t4f1){ref-type="table-fn"}   -0.057            0.131       0.217
  Sex                                    -0.163                                  0.034             0.125       -0.005
  Patient Education                      0.208                                   -0.087            0.149       0.132
  Social Standard                        0.005                                   -0.172            -0.188      -0.153
  School Performance                     -0.087                                  0.057             -0.029      -0.036
  Age of Onset                           0.067                                   0.105             0.110       0.123
  Duration of Illness                    0.347[\*](#t4f1){ref-type="table-fn"}   -0.078            0.078       0.160
  Bone Aches                             0.005                                   0.080             0.029       0.050
  Duration of Chelation Therapy          0.340[\*](#t4f1){ref-type="table-fn"}   -0.100            0.064       0.142
  Growth Retardation                     -0.189                                  -0.096            0.144       -0.059
  Mongoloid Facies                       0.205                                   0.057             0.140       0.179
  Frequency of Blood Transfusion /year   -0.007                                  -0.073            -0.059      -0.061
  Ferritin level                         -0.102                                  -0.163            -0.092      -0.151

Significant at p \< 0.05. level.

Discussion {#sec1-4}
==========

This study investigated adaptive functioning and psychosocial burdens in children having β-thalassemia. Adaptive functioning includes age-appropriate behaviours that individuals need to complete every-day tasks efficiently and independently. These behaviours can include self-care activities, social skills, functional communication, functional academics, and the use of community facilities \[[@ref16]\]. Children complaining of chronic disease have a greater demand when needing to complete daily life tasks, which includes managing their illness \[[@ref8]\].

In this study, the Vineland Adaptive Behavior Scale was used to evaluate the adaptive functioning in thalassemic patients in comparison with age and sex-matched normal children. The communication skills were the most affected, as 38% of diseased children had below average score, there was a significant difference in the mean score of communication among cases and controls. Also, a statistically significant difference was found between patients and controls in the whole adaptive behaviour score. However, all the mean values of adaptive behaviour items for cases and controls were within the average degrees of the general population. In contrary to our findings, \[[@ref17]\] reported that the thalassemic scores in the Vineland subscales were considered within the low-performance range. Moreover, they found a statistically significant difference between cases and controls regarding the domains of communication skills, daily activity skills and social skills. However, their results did not show a significant difference between cases and controls in the total adaptive behaviour scores.

The social interaction was the least affected domain in the current study, only 8% of cases indicated mild deficit, and it showed a significant association with patient education, school performance and age of onset of the disease. Similarly, socialisation was affected in18% of β-thalassemic children in a Syrian study; they explained their mild deficit in social interactions to be attributed to well-built family relations in the Arabic community \[[@ref18]\]. In accordance, Hongally et al., \[[@ref19]\] also reported that the patients believed that the disease did not affect their family or social relations. Also, Ali et al., \[[@ref20]\] observed that thalassemic children had significantly higher scores in the social domain. A possible explanation for this could be that children with β-thalassemia receive more attention, making them feel better socially \[[@ref21]\]. However, these findings were not similar to other studies \[[@ref22]\], \[[@ref23]\].

Also, neither scores of adaptive behaviour nor the PSCL correlated with ferritin levels in our study. In accordance, a study carried out by Cakaloz et al., \[[@ref5]\] the mean score of the children behaviour checklist and the ferritin levels showed no correlation. They suggested that the social and psychological impacts of chronic illness contribute to the behavioural problems more than the ferritin level.

A recent study had supported the continuous clinical use of the PSC-17 as a screening tool for children's psychosocial functioning \[[@ref24]\]. In a study carried out by Saini et al., \[[@ref25]\] using PSCL, its whole mean score was observed to be higher in the thalassemia group in comparison with the controls. In contrary, our results from the PSCL revealed no significant difference between mean scores of β-thalassemia cases and controls except for the score of attention that was significantly higher in cases in comparison with controls (p = 0.000). In accordance, an Indonesian study in 2017 investigated attention and executive function in β-thalassemic patients, attention impairment was found in 26% of their sample children \[[@ref26]\]. Attention is a primary cognitive function critical for perception, language, and memory, the mechanism of attention and executive impairment in beta-thalassemia children was thought to be the results of chronic hypoxia, which is known to be related chronic anaemia conditions \[[@ref27]\]. On the contrary, previous researches indicated that β-thalassemic cases had more internalising and externalising problems as compared to healthy children \[[@ref5]\], \[[@ref28]\].

The results of our study found only 10% of β-thalassemic patients with internalising behaviours. In accordance, Di Palma et al., \[[@ref29]\] explored the effect of β-thalassemia major on the psychosocial adjustment of adolescents; their data confirmed that teens and youth with thalassemia have psychosocial development problems in comparison to the same aged healthy controls. It was suggested that three main factors might play a beneficial role in the psychosocial adjustment of β-thalassemic patients. Firstly, a positive role could be achieved by the improvement in medical treatment. Secondly, the level of understanding of the problems of thalassemia in the general population is good, and this makes it better for subjects with this disease not be treated as abnormal. Thirdly, the optimistic attitude of the medical staff and their continuous and good relationship with the patients and their parents. These factors could have made the acceptance of the disease and the psychosocial adjustment of the cases and their families easier \[[@ref29]\]. Similar to our data, Conatan et al., \[[@ref30]\] reported that school problems were common in patients with thalassemia because of frequent hospitalisation, school absenteeism, and disease complications.

Psychological and social wellbeing is interrelated with competence and adaptation, thus improving positive mental health among children with a chronic disease means promoting adaptation in living with that illness. Several strategies are considered in improving mental health and adaptation including, encouraging ordinary life activities, increasing coping skills and encouraging use of social and family reinforcement \[[@ref8]\].

In conclusion, in this study patient with β-thalassemia had a relatively mild affection of adaptive and psychosocial functioning, that can be explained by the strong effect of social and medical support they receive, which may increase their competence and psychological wellbeing.

So, the study empathises the need to encourage psychosocial strategies in managing chronic illnesses.
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